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Bropa merynaponna koudepennuja ETUMA
Second International Conference ETIMA

PREFACE

The Faculty of Electrical Engineering at University Goce Delcev (UGD), has organized the Second
International Conference Electrical Engineering, Informatics, Machinery and Automation -
Technical Sciences applied in Economy, Education and Industry-ETIMA.

ETIMA has a goal to gather the scientists, professors, experts, and professionals from the field of
technical sciences in one place as a forum for exchanging the ideas, strengthening the multidisciplinary
research and cooperation, and promoting the achievements of technology and its impact on every aspect
of living. We hope that this conference will continue to be a venue for presenting the latest research
results and developments on the field of technology.

Conference ETIMA was held as online conference. More than sixty colleagues contributed to this event,
from five different countries with more than thirty papers.

We would like to express our gratitude to all the colleagues, who contributed to the success of
ETIMA’23 by presenting the results of their current research and by launching the new ideas through
many fruitful discussions.

We invite you and your colleague to attend ETIMA Conference in the future as well. One should believe
that next time we will have opportunity to meet each other and exchange ideas, scientific knowledge
and useful information as well as to involve as much as possible the young researchers into this scientific
event.

The Organizing Committee of the Conference

IIPEJTOBOP

Merynapoanata konpeperuuja Enexkmpomexnuxa, Texnonozuja, Hngpopmamuxa, Mawuncmeo u
Aemomamuxa-mexHuuKu HAyKu 60 ciyxycoa na ekonomuja, oopazoseanue u unoycmpuja-ETHMA e
OpraHu3MpaHa oJl cTpaHa Ha ENeKTpOTeXHUUKHOT (aKyITeT NpH Y HUBEP3UTETOT ,,I one Jemuen™.
ETUMA wuma 3a men aa ru cobepe Ha €IHO MECTO HAay4HHUIUTE, MpPo(ecopuTe, €KCHEPTHUTE U
npodeCHOHAIIKTE OJ1 ITOJIETO Ha TEXHUUYKUTE HAYKH U J1a IpeTcTaByBa (OpyM 3a pa3MeHa Ha UIeH, J1a
T0 3ajKaHyBa MyJITHIUCLUIUTMHAPHOTO HCTPAXKYBambe U cOpadOTKa U a TH IPOMOBHPA TEXHOJIOIIKUTE
JNOCTUTHYBamha M HUBHOTO BIIMjaHHE BpP3 CEKOj acleKT of kuBeewmeTo. Ce HajeBaMe JeKa oBaa
KoH(epeHIIMja ke TPOJOJDKU Ja OMJe HACTaH Ha KOj Ke Ce Mpe3cHTHpaaT HajHOBUTE PE3YJITaTH O]
HCTpaXXyBamaTa U pa3BojoT Ha ITOJIETO HAa TEXHOJIOTHjaTa.

Koudepennujara ETUMA ce oapska online u Ha Hea 1agoa CBOj IPHAOHEC TIOBEKE O IIEECET aBTOPH
O]l TIET Pa3IMYHH 3eMjH CO TIOBEKE OJ] TPHECET TPYJIa.

Cakame 512 ja MCKakeMe Hamlata OJaroJapHOCT 10 CUTE KOJIETM KOHM NPHIOHECOa 3a YCHEeXOT Ha
ETHUMA’23 co npe3eHTHupame Ha pe3yiaTaTH O] HUBHUTE TEKOBHH MCTPAXKyBamba U CO JJAHCHpAmE Ha
HOBH UJICH MPEKY MHOTY TUIOJIHU JTUCKYCHH.

Opeanuzayuonen 0060p Ha KOHpepeHyujama

10



COAP/KHUHA / TABLE OF CONTENTS:

ANALYTICAL ESTIMATION OF OPTIMAL PV PANEL TILT BASED ON CLEAR-

SKY IRRADIANCE MODEL ......cooiiiiiiiiiii i 13
ENVIRONMENTAL AND ENERGY UTILIZATION OF MUNICIPLE WASTE -
ONE PRODUCT, TWO SOLUTIONS ...t 14
INTELLIGENT POWER MODULE CONTROLLED BY MICROCOMPUTER AND
IMPLEMENTED IN AC MOTOR SPEED REGULATOR ..o, 22
COMPARATIVE ENVIRONMENTAL ANALYSIS BETWEEN CONVENTIONAL
AND COGENERATION GAS-FIRED CENTRAL HEATING SYSTEMS ................... 32
COMPARATIVE ANALYSIS BETWEEN BIFACIAL AND MONOFACIAL SOLAR
PANELS USING PV*SOL SOFTWARE ... 44

TECHNO-ECONOMIC EVALUATON OF RETROFITTING A 210 MW THERMAL
HEAVY-OIL POWER PLANT WITH A PHOTOVOLTAIC SOLAR THERMAL
ENERGY STORAGE SYSTEM USING MOLTEN SALT: A CASE STUDY OF TEC

NEGOTINO.....oiii e 45
CHARGING STATIONS CONNECTED TO STREET LIGHT POWER SYSTEM ....46
ELECTRICITY PRODUCTION OF PVPP FOR ELECTRICITY MARKET .............. 47
ENERGY MIX OF THE SLOVAK REPUBLIC........cccoooiiieee e 95
SWOT ANALYSIS OF HYDROGEN ECONOMY .....ccccoiiiiiiiiiiiieeii e 59
PHYSICAL LIMITATIONS OF DIMMING OF 400 W RATED HALIDE LAMPS (A
CASE STUDY) c ittt bbbttt b et eb et 60
OYHKIIMOHUPAILE HA ITA3APU HA EJIEKTPUYHA EHEPI'NJA: MOIEJIN
HA ITA3APHU HA EJIEKTPUYHA EHEPTHJA ..., 68
EASY AND FAST ESTIMATION OF THERMAL STABILITY OF HTS MAGNETS
UNDER SIMPLE SITUATION . .....ooiiiiii s 76

INVESTIGATION OF TURN-TO-TURN CONTACT RESISTANCES OF LARGE-
SCALE D-SHAPED NO-INSULATION HIGH-TEMEPERATURE
SUPERCONDUCTING MAGNETS TO ACHIEVE SHORT CHARGNING DELAY

AND HIGH THERMAL STABILITY .o 77
IMPACT OF CORE SATURATION ON OPERATING CHARACTERISTICS OF
THREE-PHASE SQUIRREL CAGE MOTOR ...t 84
PRINCIPLES AND APPLICATIONS OF ORAL ELECTROSURGERY .......ccccccovene. 93
MOLTEN SALT THERMAL ENERGY STORAGE FOR RENEWABLE ENERGY::
SYSTEM DESIGN, MATERIALS, AND PERFORMANCE .......ccccoiiiiiiiiiiieiieens 100
JEHTAJIHUTE JIACEPH - IPEAN3BUK HA COBPEMEHATA
CTOMATOUJUIOTTHTTA ...ttt 110
ANALYSIS OF DEVELOPING NATIVE ANDROID APPLICATIONS USING XML
AND JETPACK COMPOSE ..ottt 118
ENSURING INFORMATION SECURITY IN THE DIGITAL AGE ..., 119
CLOUD COMPUTING AND VIRTUALIZATION: CAN CLOUD COMPUTING
EXIST SEPARATELY FROM VIRTUALIZATION? ... 124

11



THE IMPACT OF ONLINE TEACHING ON THE DENTAL STUDENTS’ EXAM
SUGCKCESS ... 131

KOMITAPATUBHA AHAJIM3A HA CTAHJAPAU U METOAOJIOT'HA 3A
YIIPABYBAIBE CO HH®OPMALIMCKO-BE3BE/JHOCHHU PU3UIIA HA
TEXHUYKHUTE U EJIEKTPOHCKUTE CUCTEMMU Ol KPUTUYHATA

HHOPACTPYKTYPA ... 139
YYEILE CO TIOMOIII HA MOBMWJIHH YPEIM - IIPUTOBUBKHU U
HPEANU3BULN HA HOBOTO BPEME ... 140
TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION METHOD IN
PATIENTS WITH XEROSTOMIA ... 147

BUOTEXHOJIOWIKA ITPOHEAYPA HA JTOBUBAILE HA ABTOJIOT'EH
JEHTHHCKU I'PA®T 3A CTOMATOJIOINIKU U MEJUIIUHCKH HEJIA ......... 148

PHYSIODISPENSER — AND ITS USE IN DENTAL MEDICINE..........ccccooviiinienene. 149
BIOMECHANICAL BEHAVIOR OF ENDOSONICS ..o, 153
JUT'NTAJTHU OTIIEYATOLU-COBPEMEH TPEH/I HA JTEHEIIIHUIIATA ......158
DESIGN AND IMPLEMENTATION OF SCADA SYSTEMS ..o, 167
HNPEJHOCTHU U HEAOCTATOLM ITPU U3BEYBAILE ONLINE HACTABA 110
MATEMATHEA .......oooiiii 174
ALGORITHMIC METHOD IN DYNAMIC DOSING SYSTEMS BASED ON
WEIGHT MEASURING PRINCIPLES ..ot 181

IMPLICATIONS FOR THE ENVIRONMENTAL-ENGINEERING COMPROMISE
AS A RESULT OF POWER AND ECONOMY TUNING A DIESEL ENGINE ......... 189

AUTONOMOUS ROBOTIC VACUUM CLEANER ......cccoiiiiiiieeee e 190

12



Bropa merynaponna koudepennuja ETUMA
Second International Conference ETIMA

UDC: 616.314.163-085.472
https://www.doi.org/10.46763/ETIMA2321153ts

BIOMECHANICAL BEHAVIOR OF ENDOSONICS

Verica Toneva Stojmenova?, Sonja Rogoleva Gjurovski?, lvona Kovacevska3,

Sanja Naskova®*, Marko Mladenovski®, Ljupka Arsovski®
'Faculty of medical sciences, University “Goce Delcev”- Stip, Republic of North Macedonia,
address: Krste Misirkov, 10A, 2000, Stip
email: verica.toneva@ugd.edu.mk
2Faculty of medical sciences, University “Goce Delcev”- Stip, Republic of North Macedonia,
address: Krste Misirkov, 10A, 2000, Stip
email: sonja.rogoleva@ugd.edu.mk
SFaculty of medical sciences, University “Goce Delcev”- Stip, Republic of North Macedonia,
address: Krste Misirkov, 10A, 2000, Stip
“Faculty of medical sciences, University “Goce Delcev”- Stip, Republic of North Macedonia,
address: Krste Misirkov, 10A, 2000, Stip
email: sanja.naskova@ugd.edu.mk
SFaculty of medical sciences, University “Goce Delcev”- Stip, Republic of North Macedonia,
address: Krste Misirkov, 10A, 2000, Stip
SFaculty of medical sciences, University “Goce Delcev”- Stip, Republic of North Macedonia,
address: Krste Misirkov, 10A, 2000, Stip
email: ljupka.arsovski@ugd.edu.mk

Abstract

Endosonics is used for root canal instrumentation and disinfection. An endosonics insert is designed to shaping
and allow the traditional endodontic irrigant, sodium hypochlorite, to pass through and along the endo-sonic
files. The irrigant is activated by the ultrasonic energy imparted from the energized instruments and the root canal
becomes an ultrasonic bath. The ultrasonic tip vibrates at a high frequency and produces acoustic streaming and
cavitation, which helps to dislodge and remove the organic and inorganic part of the smear layer and gram+ and
gram — bacteria from endodontic system. This review of the literature aims at presenting the biomechanical work
of endosonic in endo cavity and its clinical applications in a modern-day endodontic practice.

The following electronic databases were searched: Pubmed, Web of Sciences, Embase, Medscape, Web of Science
and Cochrane Library. This study is based on review on published articles written in English language, reporting
results related to biomechanical work of endosonics. The articles are full reading text, with no publication date
restriction. After implementation of inclusion and exclusion criteria, from the total 104 articles, 82 articles were
discarded and only 22 articles were taken for detailed analysis. A number of researchers have shown that
ultrasonically assisted irrigation improves the cleaning efficiency in root canal treatments. In the study of Joyce
et al., specially made endosonic dies and diamond instruments are energized by means of a Cavitron ultrasound
generator (above 20 kHz frequency). Piezoelectric units have some advantages compared with earlier
magnetostrictive units because they offer more cycles per second, 40 versus 24 kHz.

In summary, endosonics is a valuable tool in the field of endodontics, as it helps to improve the effectiveness of
root canal treatment while reducing the need for invasive procedures. The use of endosonics in endodontics
provides several benefits, including improved cleaning and shaping of the root canal system, reduced treatment
time and improved treatment outcomes. Additionally, endosonics is minimally invasive and can help preserve
more of the natural tooth structure, reducing the need for more extensive dental procedure. As well as explaining
the endosonics biomechanical work, the work provides a basis for the further development and optimisation of
the design of endosonic files.

Key words

endodontics, endosonics, ultrasonics
Introduction

Acoustic cavitation is a well-known phenomenon in the field of ultrasound [1]. It can increase
mixing and fluid motion in a system, form reactive intermediates which accelerate chemical

130


mailto:verica.toneva@ugd.edu.mk
mailto:sonja.rogoleva@ugd.edu.mk
mailto:sanja.naskova@ugd.edu.mk

reactions and aid in cleaning processes [2], [3]. Root canal treatment has application of
ultrasound in endodontics. Here, ultrasound is applied to a narrow file which is placed within
the root canal to improve the dissolution and removal of infected tissues and abscess from an
infected root canal [4].

Endosonics is a particularly useful in cases where traditional endodontic techniques are not
effective, such as in cases of calcified canals of root canal retreatment. It is also useful in cases
where the root canal system is complex or has many branches. Endosonics in endodontics
involves the use of ultrasonic energy to clean and shape the root canal system. After accessing
the root canal, the ultrasonic tip is inserted into the canal system. Then the ultrasonic tip is
activated. When ultrasonic nickel-titanium tip is activated, the tip vibrates at a high frequency,
producing ultrasonic energy. The energy creates acoustic streaming and cavitation within the
root canal, which helps to dislodge and remove debris and bacteria. Parallel to this function is
irrigating the root canal. During the ultrasonic procedure, an irrigating solution is used to flush
out debris and bacteria flush the root canal system. In the end, the dentist evaluate the canal,
using x-rays or other imaging techniques to entire root canal system. [5], [6]

Objective: This review of the literature aims at presenting the biomechanical work of
endosonic in endo cavity and its clinical applications in a modern-day endodontic practice.

Materials and methods: To reach the aim of this study, was conducted electronic research of
some literature bases.

Search strategy

This review of literature was performed with analyzing 104 articles. The survey was based on
electronic research of literature bases: Pubmed, Web of Sciences, Embase, Medscape, Web of
Science and Cochrane Library. The articles that were reviewed are those that report results
related to the ultrasonic shaping and irrigation of endodontic cavity and about our objective:
biomechanical work of endosonic in endo cavity and its clinical applications in a modern-day
endodontic practice.

For the search were used the following key words: ultrasonic endodontic shaping, ultrasonic
endodontic irrigation, endodontics, endosonics, ultrasonics.

Criteria of inclusion and exclusion

This study is based on implementation of inclusion and exclusion criteria. Inclusion criteria
were: published articles written in English language, articles reporting results related to use
and biomechanical work of endosonics, articles that are full reading text, with no publication
date restriction. Exclusion criteria were: duplicate articles and articles with references that are
not proven.

After implementation of inclusion and exclusion criteria, from the total 104 articles, 82 articles
were discarded and only 22 articles were taken for detailed analysis.

Results and discussion:

In the study of Joyce et al., specially made endosonic dies and diamond instruments are
energized by means of a Cavitron ultrasound generator (above 20 kHz frequency). An
endosonic insert is designed to allow the traditional endodontic irrigant, sodium hypochlorite,
to pass through and along the endo-sonic files. The irrigant is activated by the ultrasonic energy
imparted from the energized instruments and the root canal becomes an ultrasonic bath. Thus,
endosonics is a synergistic system. The ultrasonic energy makes the files vibrate and oscillate,
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facilitating the instrumentation of the root canal and, in addition, activates the irrigant for canal
disinfection.

A number of researchers have shown that ultrasonically assisted irrigation improves the
cleaning efficiency in root canal treatments [7]-[9]. Some argued that this was due to enhanced
acoustic streaming [10]-[12] while others suggested that it could be due to the physical effects
caused by cavitation [13], [14].

Table 1 Comparation of articles that have higher cleaning with different methods of
biomechanical work of the endosonics

Author Year Higher cleaning Higher cleaning Higher cleaning
efficiency with efficiency with efficiency with
endosonics acousting cavitation of

streaming of endosonics
endosonics

Lee et al. 2004 v

Van Der Sluiset 2007 v

al.

Violich et al. 2010 v

Ahmad et al. 2009 4

Walmsley etal. 1988
Lumley et al. 2008
Leaetal. v
Tiong et al. v

The oscillation profiles of endosonic files (i.e. files used during endodontic treatments that
involve ultrasonic vibrations) have been measured to investigate correlations between the
oscillation profiles and the cleaning effectiveness [15], [16]. The areas of cavitation activity
around the instruments were assessed by the detection of sonochemiluminescence (SCL).
Although it was reported that SCL tended to appear around the vibration antinodes of the
oscillating files, there was no clear relation between the vibration amplitudes and the SCL
emission [5], [6]. Furthermore, it was also reported that there was no correlation between the
lengths of the endosonic files and the oscillation profiles [17]. Endosonics is an ultrasonic
synergistic system of root canal instrumentation and disinfection. An endosonics is designed
to allow the traditional endodontic irrigant, sodium hypochlorite, to pass through and along the
endo-sonic files. The irrigant is activated by the ultrasonic energy imparted from the energized
instruments and the root canal becomes an ultrasonic bath.

The term endosonics was coined by Martin and Cunningham [18], [19] and was defined as the
ultrasonic and synergistic system of root canal instrumentation and disinfection. Ultrasound is
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sound energy with a frequency above the range of human hearing, which is 20 kHz. The range
of frequencies employed in the original ultrasonic units was between 25 and 40 kHz [20].
Subsequently the so-called low-frequency ultrasonic hand pieces operating from 1 to 8 kHz
were developed [21] - [26], which produce lower shear stresses [27], thus causing less
alteration to the tooth surface [28]. There are two basic methods of producing ultrasound [29]
—[31]. The first is magnetostriction, which converts electromagnetic energy into mechanical
energy. A stack of magnetostrictive metal strips in a handpiece is subjected to a standing and
alternating magnetic field, as a result of vibrations. The second method is based on the
piezoelectric principle, in which a crystal is used that changes dimension when an electrical
charge is applied. Deformation of this crystal is converted into mechanical oscillation without
producing heat [20]. Piezoelectric units have some advantages compared with earlier
magnetostrictive units because they offer more cycles per second, 40 versus 24 kHz. The tips
of these units work in a linear, back-and-forth motion, which is ideal for endodontics. Some
authors [27] demonstrated that the position of nodes and antinodes of an unconstrained and
unloaded endosonic file activated by a 30-kHz piezon generator was along the file length. As
a result the file vibration displacement amplitude does not increase linearly with increasing
generator power. This applies in particular finding the hidden canals or when removing posts
and separated instruments. In addition, this motion is ideal in surgical endodontics when
creating a preparation for a retrograde filling. A magnetostrictive unit, on the other hand,
creates more of a figure eight elliptical motion, which is not ideal for either surgical or
nonsurgical endodontic use. Themagnetostrictive units also have the disadvantage that the
stack generates heat, thus requiring adequate cooling [20].

Conclusions:

In summary, endosonics is a valuable tool in the field of endodontics, as it helps to improve
the effectiveness of root canal treatment while reducing the need for invasive procedures. The
use of endosonics provides several benefits, including improved cleaning and shaping of the
root canal system, reduced treatment time and improved treatment outcomes. Additionally,
endosonics is minimally invasive and can help preserve more of the natural tooth structure,
reducing the need for more extensive dental procedure. As well as explaining the endosonics
biomechanical work, the work provides a basis for the further development and optimisation
of the design of endosonic files.
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